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Abstract 

Background: The COVID-19 pandemic has exacerbated the risk factors associated with suicidal behavior and thus, 
prioritizing its prevention is recommended.

Methods: This study systematically reviewed the global evidence on the incidence of suicide/suicidal attempts 
and the trend in suicidal rates during the COVID-19 pandemic. Cross-sectional and cohort studies investigating the 
outcomes of suicidal death and suicidal attempts at any setting during the COVID-19 pandemic were searched in 
Medline, Embase, and PsycINFO databases for papers published from December 2019 to May 2021.

Results: Out of 1052 studies18 studies with 12,746 suicidal attempts and 33,345 suicidal deaths were included in the 
final analysis. The mental health impact of social distancing, COVID-19 quarantine, and financial crises due to loss of 
employment were associated risk factors with suicide and/or suicidal attempts during the COVID-19 pandemic. Six 
common thematic recommendations for preventing suicidal deaths and suicidal attempts were identified.

Conclusions: Unexpected behavior changes during the COVID-19 pandemic may have contributed to the increasing 
trend of suicidal attempts reported. Domestic conflicts and violence, financial loss, anxiety and depression, and pre-
existing mental health condition/s should be considered in preventing suicidal attempts and deaths secondary to the 
COVID 19 pandemic. Early detection and timely intervention for individuals with suicidal behavior is crucial and col-
lated recommendations in the current study can be utilized for those preventive interventions. More systematic sui-
cide risk screening process should be introduced who are at risk, along with an evidence base prevention approach.

Keywords: COVID-19 pandemic, Lockdown, Mental health, Suicide, Suicidal ideation, Suicide attempted, SARS-CoV-2 
infection
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Introduction
COVID-19 is an infectious disease caused by SARS-
CoV-2 [1]. The first case of COVID-19 was reported in 
Wuhan, China, on December 31st, 2019, and afterward 

continued to spread across nearly 200 countries, caus-
ing an infection fatality rate of ~ 0.15% [2]. Considering 
the alarming levels of spread and severity, World Health 
Organization (WHO) declared it a pandemic on March 
11th, 2020 [3]. Almost all the countries in the world pro-
voked public health measures such as home confinement, 
closure of schools and universities, travel restrictions, 
and limit/ withhold social and physical distancing, while 
some countries declared it a public health emergency [4]. 
Many countries had to impose periods of lockdowns as 
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an attempt to limit the spread of SARS-CoV-2. By early 
April 2020, more than one-third of the global population 
was under some form of movement restriction [5]. These 
strategies implemented in different countries intensively 
have caused substantial social and economic disruptions 
to individuals and the whole community [6]. While this 
disease has already directly impacted the physical health 
of millions of people, it is also causing mental health 
problems globally [7–9]. The evidence on the mental 
health harms caused by the response to COVID-19 found 
to be overwhelming, and studies on the general pub-
lic revealed lower psychological well-being and higher 
scores of anxiety and depression compared to before 
COVID-19 [10]. The WHO also expressed its concern 
on the effect of COVID-19 on mental health and psycho-
social consequences of an individual and it is estimated 
that COVID-19 pandemic triggers 25% increase in preva-
lence of anxiety and depression worldwide [11]. As new 
measures imposed in many countries such as self-isola-
tion and quarantine, which affects day-to-day activities, 
routines, and livelihoods of people, they may lead to an 
increase in loneliness, anxiety, depression, insomnia, 
harmful alcohol and drug use, and self-harm or suicidal 
behaviour [12]. There is substantial evidence to demon-
strate the deterioration of mental health among people 
during and after the COVID-19 pandemic compared to 
the pre-COVID-19 period [13–16]. Stack and Rockett 
(2021) discovered an increased suicide rate during the 
Spanish flu epidemic in 43 large cities, which was con-
nected to the degree of social distancing, independent of 
the influenza fatality rate [17]. According to WHO, Every 
year more than 700,000 people die due to suicide [18]. 
However, there was no consistent evidence of a rise in 
suicide during and post-COVID era [19]. In this context, 
the research evidence on the effect of COVID-19 on sui-
cides and suicidal attempts began to expand very rapidly. 
It is, therefore, timely and important to collate the global 
evidence on the incidence of suicide/suicidal attempts 
and the trend in suicidal rates during the COVID-19 
pandemic. Thus, this study aimed to systematically 
review the available literature on (i) the incidence of sui-
cidal attempts, suicidal deaths, and the trends in suicidal 
rates during the COVID-19 pandemic (ii) the risk fac-
tors for suicidal attempts and suicidal deaths during the 
COVID-19 pandemic, and (iii) the recommendations in 
preventing suicidal attempts or suicidal deaths during the 
COVID-19 pandemic.

Methods
Information sources and search strategy
The protocol for this systematic review was registered 
with the International Prospective Register of System-
atic Reviews on May 5th 2021 (CRD42021253347). 

The Medline, Embase, and PsycINFO databases were 
searched for relevant studies from December 2019 to 
May 2021. The search strategy included a combination of 
keywords for COVID-19 and suicide/suicidal attempts. 
The language was restricted to English.

Study selection
Eligibility criteria for study inclusion were as follows: 
(1) studies that investigated suicidal deaths/ attempts 
of humans during COVID-19 pandemic (2) published 
after December 2019 and (3) adequately described the 
data on outcomes of suicidal death and suicidal attempts 
at any setting. Studies were excluded if any of the fol-
lowing criteria were noticed: (1) studies in languages 
other than English (2) study designs such as case stud-
ies, case reports, commentaries, editorials, letters to 
editor, reports, reviews, and systematic reviews, and (3) 
non-peer-reviewed articles and conference abstracts. 
The updated Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines were 
followed. Also the review has conducted in accordance 
with Cochrane handbook for systematic reviews [20]. The 
studies yielded during the search were exported to the 
Endnote (EndNote X9. 3. 3 version) reference manager 
software. Following the removal of duplicates, screening 
against the inclusion and exclusion criteria was under-
taken by two independent individuals in two stages; 1) 
title and abstract screening, and 2) full-text screening in 
Covidence systematic review software (Veritas Health 
Innovation, Melbourne, Australia). Any discrepancies 
were resolved by consensus or by consultation with a 
third reviewer.

Data extraction
Two individuals extracted the data independently from 
the included full texts into an Excel spread sheet and 
cross-checked for further accuracy. Any discrepan-
cies were resolved by consensus. Extracted information 
included the publication details (year, authors, country), 
characteristics of the studied sample (age, sex, and stud-
ied population), outcome variables (suicide deaths and 
suicidal attempts, method of suicide, previous history of 
suicide, and other risk factors reported), and recommen-
dations to prevent future suicidal deaths or attempts.

Assessment of the quality of the studies
We assessed the quality of the included articles using the 
Quality Assessment Tool for Observational Cohort and 
Cross-Sectional Studies [21]. The checklist contained 
fourteen items, including 1) Was this paper’s research 
question or objective clearly stated? 2) Was the study 
population clearly specified and defined? 3) Was the par-
ticipation rate of eligible persons at least 50%? 4) Were 
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all the subjects selected or recruited from the same or 
similar populations (including the same time period)? 
Were inclusion and exclusion criteria for being in the 
study prespecified and applied uniformly to all partici-
pants? 5) Was a sample size justification, power descrip-
tion, or variance and effect estimates provided? 6) For 
the analyses in this paper, were the exposure(s) of inter-
est measured prior to the outcome(s) being measured? 7) 
Was the timeframe sufficient so that one could reason-
ably expect to see an association between exposure and 
outcome if it existed? 8) For exposures that can vary in 
amount or level, did the study examine different lev-
els of the exposure as related to the outcome (e.g., cat-
egories of exposure or exposure measured as continuous 
variable)? 9) Were the exposure measures (independ-
ent variables) clearly defined, valid, reliable, and imple-
mented consistently across all study participants? 10) 
Was the exposure(s) assessed more than once over time? 
11) Were the outcome measures (dependent variables) 
clearly defined, valid, reliable, and implemented consist-
ently across all study participants? 12) Were the outcome 
assessors blinded to the exposure status of participants? 
13) Was loss to follow-up after baseline 20% or less? 14) 
Were key potential confounding variables measured and 
adjusted statistically for their impact on the relationship 
between exposure(s) and outcome(s)? Two reviewers 
assessed the articles against each of the 14 items inde-
pendently and then cross-checked them. Any discrepan-
cies were resolved by consensus.

Data analysis
Descriptive statistics were used to report the findings 
of included studies according to the research objectives. 
Tables and graphs were used accordingly to present the 
details of the publication, characteristics of the sample 
and outcome variables. Common themes were identi-
fied and reported in presenting future recommendations 
for preventing COVID-19 related suicidal deaths and 
attempts.

Results
Based on the database search, 1663 articles published 
between December 2019 and May 2021 were retrieved, 
and 611 duplicates were removed. Out of 1052 studies, 
942 were excluded during the title and abstract screen-
ing. Subsequently, 110 full articles were screened at the 
full-text screening stage, and 18 were included. The main 
reasons for exclusions were different study designs, sui-
cidal risk/ ideations, and inadequate information. The 
study flow chart outlines the detailed review process 
(Fig. 1).

Characteristics of included studies
The main characteristics of the included studies are listed 
in Table  1. Some of the studies’ studied samples were 
composed only of suicidal attempts or suicidal deaths 
[22–29], while some of the studies included a wider sam-
ple to see the incidence of suicidal deaths and suicidal 
attempts [30–38]. The sample sizes of the studies that 
included only the suicidal deaths or suicidal attempts 
were ranged from 53 to 17,794. Sixteen (16) studies 
(88.9%) had a cross-sectional design and two studies 
[24, 26] have followed cohort design. Out of 18 studies 
included, 8 (44.4%) were from the United State of Amer-
ica [22, 24, 26, 30, 32, 34, 36, 38], 4 (22.2%) from Japan 
[25, 27, 29, 35], 2 (11.1%) from India [23, 37] and 1 (5.6%) 
each from Austria [31], Canada [33], German [28] and 
Nepal [39].

Incidence and the trends of suicide/suicidal 
attempts during the COVID‑19 pandemic
12,746 suicidal attempts and 33,345 suicidal deaths were 
reported during the COVID-19 pandemic in the included 
studies. One other study has not reported separate data 
for suicidal attempts and deaths (n = 55), while one has 
presented rates. Because of the different durations used 
for data collection during the COVID-19 pandemic and 
the previous year (for non-COVID time comparison), it 
was unable to estimate or compare the suicidal incidence 
rate or to pool the data together for a meta-analysis. 
16.7% (n = 3) of studies have no reported data on suicidal 
attempts or suicidal deaths trends. Regarding trends in 
suicidal attempts during the COVID-19 pandemic, an 
increasing trend was reported in 22.2% (n = 4) studies, 
while a decreased trend was reported in 11.1% (n = 2) 
studies. 5.6% (n = 1) of studies reported no increased or 
decreased trend in suicidal attempts. An increasing trend 
of suicidal deaths during the COVID-19 pandemic was 
found in 16.7% (n = 3), while decreased in 5.6% (n = 1) 
studies. 16.7% (n = 3) of studies reported no increased or 
decreased trends in suicidal deaths. Finally, 5.6% (n = 1) 
of studies reported decreased trends during the crisis but 
increased after the immediate crisis had passed (Table 2).

Risk factors associated with suicide/suicidal 
attempts during COVID‑19 pandemic
Out of 18 studies included in this systematic review, only 
six studies [22, 23, 27, 30, 33, 39] provided data on asso-
ciated factors for suicide and/or suicidal attempts dur-
ing the COVID-19 pandemic. The mental health impact 
of social distancing was reported as an associated factor 
by Ammerman et  al., 2021, while COVID-19 quaran-
tine was mentioned as an associated factor identified by 
Daly et al., 2021. Three studies [23, 27, 39] reported that 
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financial crises due to loss of employment are associated 
with suicide and/or suicidal attempts during COVID-19. 
Table 3 shows the reported associated factors of suicide/
suicide attempts during the COVID-19 pandemic.

Recommendations for prevention of suicide/
suicidal attempts during the COVID‑19 pandemic
Recommendations for preventing suicide/suicide 
attempts were provided in nine studies [23, 25, 27, 28, 
30, 31, 33, 35, 37]. Of them, we have identified com-
mon thematic recommendations for preventing sui-
cidal deaths and suicidal attempts, and those were; 1) 
Develop a systematic suicide screening process and 
increase the suicide risk screening [23, 25, 28, 30, 37]. 
2) Facilitate communication and increase access to the 
interventions for the people at risk [30, 35], 3) Design, 
develop, and provide interventions for mental health 

and psychological well-being for the people at risk 
(including mental health awareness programs, pro-
moting social connectedness) [23, 30, 31, 33, 35, 37] 
4) Implement measures to mitigate the impact on the 
economy (e.g., Provision of economic supports and 
changes in payment policies) [35, 37], and 5) Regulation 
of media reporting [27, 37]. The study done by Nomura 
et  al., 2021 in Japan revealed an increased rate of sui-
cide among women. Therefore, they recommended fea-
sible ways of strengthening the financial condition of 
women by providing direct income support, cut down 
of tax, postponement or exemption of social security 
payments for temporary workers, support for wom-
en’s income security to end the gender pay gaps and 
regulations to correct the under-valuation of women’s 
work, and provision of paid leave and flexible working 
arrangements [27]. Ammerman et  al., 2021 stress the 

Fig. 1 PRISMA flow chart of included studies
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need of empowering suicidal risk screening to identify 
those who are at risk [30]. One potential option to facili-
tate large-scale risk detection is to incorporate suicide 
risk screenings into the protocol at COVID-19 testing 
sites, as the routine screenings are not possible due to 
the social distancing and stay-at-home regulations. This 
may be accomplished by including one- or two-question 
screener that would result in a follow-up phone call 
to facilitate care linkage if a suicide risk is recognized 
[30]. Recommendations for preventing suicide/suicidal 
attempts during the COVID-19 pandemic suggested by 
individual studies are shown in Table 4.

The quality of the included studies
In terms of the quality of included studies, six criteria out 
of 14 (43%) were satisfied by almost all of the included 
studies. Those criteria were; clearly defined research 
objective/s, clearly defined study populations, selection 
of subjects from a similar population, sufficient time 
frame, clearly defined exposure measures and clearly 
defined outcome measures. More than 80% of the stud-
ies have not measured the exposure before outcomes 
and adjusted for confounding variables. More than 40% 
of studies measured the exposure more than once over a 
time. Lastly, there were five criteria (36%) that we could 
not determine the quality or not applicable to assess the 
particular criteria in almost all the studies. Those criteria 
were; over ≥ 50% participation rate of the eligible person, 
having a justified sample size, having a different level of 
exposures as related to the outcomes examined, having 

blinded assessors of outcome/ s to the exposure status, 
and having a ≤ 20 follow-up from baseline (Fig. 2).

Discussion
This systematic review presents several vital factors 
based on more than 12,746 suicidal attempts and 33,345 
suicidal deaths reported during the COVID-19 pan-
demic. Suicidal death is a preventable loss that disturbs 
families, communities, and countries. Globally, it is a sig-
nificant public health problem, and more than 700 000 
people die due to suicide every year [40]. The present 
review found that the majority of the studies reported an 
increasing trend of suicidal attempts during the COVID 
19 pandemic compared to the rates reported before the 
pandemic. Nevertheless, a review done in 2020 to find 
the suicidal behaviors and ideation during emerging viral 
disease outbreaks before the COVID-19 pandemic found 
weak evidence to suggest a significant increase in suicidal 
attempts and deaths by suicide during emerging viral 
disease outbreaks [41]. Compared to the global past pan-
demics, COVID 19 has tricky and complex mechanisms 
that have facilitated its rapid and catastrophic spread 
worldwide [42]. It is considered the most severe pan-
demic of the twenty-first century [43]. The rise in com-
munity distress due to the unexpected spread and rise 
of covid-19 virus has led to a pandemic status, eventu-
ally may have caused for the increasing trend of suicidal 
attempts reported during the COVID 19 pandemic com-
pared to similar pandemics the world experienced before.

According to the WHO, a prior suicide attempt in nor-
mal circumstances is considered the most critical risk 
factor for suicide in the general population. However, 
the present systematic review reported domestic con-
flicts and violence, financial loss/job loss, anxiety and 
depression, and pre-existing mental health condition/s 
were there among the identified risk factors for suicidal 
attempts and suicidal deaths during the COVID-19 
pandemic.

The social restriction practices and policies imposed 
by different countries secondary to the COVID 19 pan-
demic might have negatively influenced the fore-said 
risk factors that has been indirectly led increased rates 
of suicidal attempts and deaths. Moreover, in the wake of 
COVID 19, millions of people lost their access to employ-
ment and experienced financial hardships in day-to-day 
life [44]. It was evident that financial/employment-related 
issues substantially contribute to 13% of suicide deaths 
[45]. On the other hand, job loss or financial hard-
ships independently lead to significant and persistent 
increases in domestic violence [46]. Similarly, social iso-
lation and stay-at-home rules imposed by many counties 
badly resulted in domestic violence, making survivors 
of domestic violence at risk for further violence and 

Table 3 Risk factors associated with suicidal deaths and suicidal 
attempts

Study Reported risk factors

Ammerman et al., 2021 [30] General distress
Physical safety concerns
Mental health impact of social distanc-
ing

Bergmans and Larson 2021 [22] Male sex
Aged group of 18–65 years
Having a history of three or more 
encounters of suicide attempt or 
intentional self-harm
Unmarried

Choudhury, 2020 [23] Financial losses/job loss
Domestic conflicts & violence
Poverty and hunger
Anxiety and depression

Daly et al., 2021 [33] COVID-19 quarantine
Pre-existing mental health condition/s

Nomura et al., 2021 [27] Gender-based violence
Loss of employment

Shrestha et al., 2021 [39] Disputes with family members
Economic crisis



Page 12 of 15Pathirathna et al. BMC Psychiatry          (2022) 22:506 

isolating them from networks of support [47]. Further-
more, it is evident that during pandemics, a considerable 
number of people present with anxiety and depressive 
symptoms though they do not have any pre-existing 
mental health conditions [8]. As a result of this, some 
experience post-traumatic stress disorders in due course 
of their lives, which can end up with suicidal attempts or 
deaths. Nonetheless, a delayed increase in suicide rates 
is possible following major disasters [48–50]. Therefore, 
preventing suicidal attempts and deaths in the context of 
COVID 19 is a critical public health priority.

Considering the importance of preventing suicidal 
attempts and deaths secondary to the COVID 19 pan-
demic, early detection and timely intervention for indi-
viduals with suicidal behaviors is crucial [51]. Unlike 
previous pandemics, COVID-19 is occurring in the mod-
ern digital world, where video conferencing and virtual 
healthcare provision are widely available [52]. Although 
some people experience suicidal ideas during this 

pandemic, they might not attempt to seek help because 
of fear that meeting a health care professional face-to-
face might put them at risk of contacting COVID-19. 
In this regard, as several studies have already identi-
fied the positive effects of new technologies in combat-
ing and preventing suicidal behavior, virtual platforms 
can be used as an effective way of screening to identify 
the people those at risk at the early stages [51, 53]. To 
strengthen this approach, community-based train-
ing programs can be used periodically to approach the 
neediest people early. Moreover, media should also be 
responsible when reporting facts, avoiding stoking fear 
and hopelessness among people in the community [18]. 
Therefore, it is recommended to use the recommenda-
tions given by this review to prevent suicidal attempts or 
suicidal deaths during the COVID-19 pandemic.

There are a few limitations in this review. The find-
ings of this review can be limited because of not 
including the potential articles beyond the search 

Table 4 Recommendations for preventing suicidal deaths and suicidal attempts

Study Recommendations

Ammerman et al., 2021 [30]  − Increase suicide risk screening to identify those who are at risk
 − Introduce a more systematic screening process (e.g. integrate suicide risk screenings into the protocol at COVID-19 
testing sites)
 − Implementation of follow-up phone calls to facilitate care connection, if suicide risk is indicated
 − Increase access to intervention for those who are experiencing psychological distress related to COVID-19

Carlin et al., 2021 [31]  − Consideration of mental health and psychological well-being when establishing lockdown policies

Choudhury, 2020 [23]  − Develop strategies and implement appropriate and timely interventions to eliminate the contributing predisposing 
factors to suicide
 − Implementation of community-based gatekeeper training programmes for early identification of suicidal ideations
 − Improvement of mental health awareness of individuals by the government along with the help of various NGOs
 − Strengthening of suicide screening services in the health care sector

Daly et al., 2021 [33]  − Implementation of evidenced based strategies to minimize the risk of mental health deterioration associated with 
COVID-19 quarantine

Holland et al., 2021 [35]  − Provision of counselling for those who are presented to emergency departments with risk of suicide/suicide attempts
 − Make linkage with existing behavioural health and social support services to provide immediate support for those who 
are in crisis
 − Conversion of existing in-person services health and social service to virtual means
 − Implementation of mass media campaigns that emphasize resilience, help-seeking, and available resources
 − Provision of economic supports to minimize financial stress, changes in payment policies
 − Regulatory changes to support telehealth
 − Promoting social connectedness

Nomura et al., 2021 [27]  − Implementation of immediate measures to mitigate the negative economic impact of COVID-19 on women
 − Strengthening virtual linkages for social support and mental health care delivery utilizing virtual platforms like video 
calls, telephones and social media
 − Regulation for media reporting to ensure the avoidance of fear and hopelessness among people

Radeloff et al., 2021 [28]  − Careful monitoring of the suicidal rate as the COVID-19 crisis progresses in order to establish an evidence base preven-
tion approaches

Sengupta et al., 2020 [37]  − Increase public awareness on how to deal with pressure and anxiety during the COVID-19 crisis
 − Implementation of targeted mental health surveillance of population at risk (e.g. patients with prior mental health 
diagnosis and older adults)
 − Provision of financial grants for food and unemployment support by the government
 − Refrain from irresponsible media reporting of suicide and highlight the precise facts about the causes and circum-
stances of suicide with due consideration to mental health problems
 − Establishment of policies/regulations for media reporting regarding reporting of such suicidal deaths

Isumi et al., 2021 [25]  − Close monitoring of suicide rates in children as the COVID-19 crisis in order to implement preventive measures, particu-
larly after the reopening of schools
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strategies. Besides, the studies included in this review 
used different durations for data collection during the 
COVID 19 pandemic making it difficult to estimate 
the incidence rate of suicidal attempts and deaths only 
for the COVID 19 pandemic. Moreover, the inter-rater 
agreement was not calculated for this review as the 
screening process was undertaken in Covidence sys-
tematic review manager software. Despite these limi-
tations, this review provides; (i) the first observation 
of suicidal attempts and suicidal deaths during the 
COVID-19 pandemic, (ii) the risk factors for suicidal 
attempts and suicidal deaths during the COVID-19 
pandemic, and (iii) the recommendations in pre-
venting suicidal attempts or suicidal deaths during 
the COVID-19 pandemic. Suicide prevention in the 
COVID-19 era and similar pandemics are crucial and 
challenging. Therefore, it is essential to select appro-
priate suicide prevention strategies based on strong 

evidence. The findings of this study can be used when 
selecting appropriate suicide prevention strategies 
considering the identified risk factors and recommen-
dations given. It is recommended to discuss the longi-
tudinal trends in future studies.
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